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Modern Farm Needs 
Water under pressure is necessary 
on the modern farm. Probably more 
tons of water are needed than any 
other single product handled on the 
farm. Handling it automatically, with 
a pressure system, will save much 
work and time. 
Without water under pressure, ani-
mals often do not get enough water 
and production efficiency suffers. 
The home will be more sanitary if 
plenty of water, under pressure, 1s 
available. 
You can use a water system for : 
• Water in l the home for laundry, 
bathroom and kitchen. 
• Water in out buildings and yards 
for stock tanks or automatic wat-
erers for livestock, poultry, and 
dairy use . 
• Limited (but readily available) 
fire protection. Most fires start as 
small fires and grow into big ones . 
• Irrigation of garden and lawn, 
washing autos and machinery, 
mixing agricultural chemicals. 
Plan Your Water System 
Investment Carefully 
A pressure water system should be 
carefully planned because it is a sub-
stantial investment. Also, a poorly-
planned or poorly-installed w a t e r 
system can cause great inconvenience 
if it fails. Be sure to use equipment 
suited for the purpose and see that it 
is installed correctly. 
Water Needs Of The Farm 
A water system must be planned 
for the amount of water you need on 
the farm. D aily water requirements 
for various purposes on your farm 
can be estimated from the following 
table: 
Each family member 
(all uses) _____________ __ _____ 50 gallons per day 
Each horse _______ 12 gallons per day 
Each milk cow _____________ ___ 25 gallons per day 
Each beef cow _____ ____________ 12 gallons per day 
Each hog _____ 4 gallons per day 
Each sheep _______ 2 gallons per day 
Each 100 chickens (hens) 10 gallons per day 
Each 100 turkeys (25 
weeks old) ______ ___ _________ 15 gallons per day 
Here is how you can estimate the 
daily water needs for your farm: 
5 persons at 50 
gallons ---- 250 gallons per day 
20 milk cows at 25 
gallons ------ 500 gallons per day 
100 hogs at 4 gallons ___ 400 gallons per day 
500 hens at 10 gallons 
per hundred __________ 50 gallons per day 
Total ____ 1200 gallons per day 
Pump Capacity Required: 
1200 
-2- equals 600 gallons per hour 
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Pump Capacity Needed 
One successful method of deter-
mining the pump capacity needed is 
this: select a pump delivering half 
the daily water needs in one hour. In 
the example given, the required 
pump capacity ( at the depth and 
pressure it works at) would be 600 
gallon~per hour. This is based on the 
observation that most of the pump-
ing done on the farm is done during 
a daily two-hour period. 
Another method of estimating the 
needed _pump capacity is the demand 
method. To use the demand method, 
select the time of day and year (usual-
ly a summer evening) when water 
needs will be greatest. Add up the 
points where water will be used at the 
same time from the following table: 
Home water demands 
Each bath or shower._ __ 200 gallons per hour 
Each lavatory or sink 
(water running) __ __ 200 gallons per hour 
Conventional or auto-
matic clothes 
washer ------------- 200 gallons per hour 
Dishwasher ___ _________ ___ 200 gallons per hour 
Lawn sprinkler ____________ 200 gallons per hour 
½ inch hose and 
nozzle ---------------------- 200 gallons per hour 
Farm water demands 
Hydrant or hose, 
¾ inch ------------------- 300 gallons per hour 
_\utomatic drinking 
cups for cows __ 2 gallons per hour per cow 
Automatic stock 
waterer for 
cattle ( or float-
controlled tank ) ____________ 5 gallons per cow 
Automatic hog 
waterer ____ _ ¼ gallon per hog 
Automatic sheep 
waterer -- --------------------- · ¼ gallon per animal 
Automatic poultry 
waterer (layers 
or -broilers) ____ 2gallons per 100 
Dairy utensil washing ___ 200 gallor:_ per hour 
Flushing out milking 
parlor or barn _________ 200 gallons per hour 
Garden watering, per 
sprinkler _____ 200 gallons per hour 
Car washing __ ______________ 200 gallons per hour 
(This is not intended to say that the 
above amounts of water will be con-
sumed, but that these amounts may 
be required of the pump.) 
Using the same farm as an example 
to estimate water demands, we find 
the following: ( assuming a summer 
evening) 
Tub or shower._ _____ ___ __ __ 200 gallons per hour 
Dishwasher ____________ ______ 200 gallons per hour 
2 0 cows ( drinking 
cups) at 5 gallons ___ 100 gallons per hour 
100 hogs (automatic 
waterers) at ¼ gal. 25 gallons per hour 
500 hens (automatic 
waterers) at 
2 / 100 hens __________ __ ______ 10 gallons per hour 
One garden or lawn 
sprinkler ___ ___ ____ ________ 200 gallons per hour 
Total water de-
mand (pump 
capacity needed) __ 735 gallons per hour 
PROPERLY PROTECTED WELL 
ro' 
POURED 
CONCRETE 
CASING 
SANDS & GRAVELS: 
Fig. 1 Properly curbed bored well. 
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Use of garden or lawn sprinkler 
would decide whether this estimate 
was more or less than that found in 
the first estimate. In no case should 
the capacity be less than 500 gallons 
per hour to be worthwhile for fire-
fighting purposes ( or wetting down 
adjoining buildings). Naturally, you 
will have to be sure your well will 
yield this amount of water before put-
ting in a pump of this capacity. 
Water Supply 
The source of water must give a 
supply that is pure, dependable, and 
adequate for all farm uses. 
To keep water from becoming con-
taminated, the well must be in a well-
drained location, properly curbed to 
keep surface contamination out of the 
well. Wells should generally be tight-
ly-curbed from a distance of 10 feet 
below ground surface to six inches 
above ground surface. (See Fig. 1.) 
Pumphouses are preferred over pit-
type pump installations for sanitary 
and practical reasons. Water seeping 
into a pit can contaminate the entire 
water supply. Wells should general-
ly be kept 100 feet or more away from 
contaminating sources such as sewage 
. systems, manure piles, etc. ,You can 
write to the South D akota Depart-
ment of Health, Pierre for informa-
tion on how to get water tested for 
purity. 
A pumping test is desirable to be 
sure the well will yield the required 
amount of water. A good well-driller 
can perform a pumping and draw-
down test and tell you the level of the 
water in the well for different rates 
of pumping. 
If the well does not yield enough 
water ( as estimated by t h e s e 
methods) , the well may be improved, 
a new well dug, or a pump selected 
that matches the output of the well. 
Large pn;ssure tanks, then can be 
used to store water. Or, a cistern can 
be used, and the pressu~e system used 
to pump out of the cistern. A float-
switch in the cistern will operate the 
second pump as needed to keep the 
cistern full. 
Pumping Equipment 
Two different classes of pumps are: 
shallow-well pumps and deep-well 
pumps. The shallow-well pump de-
pends on what is called "suction lift" 
to bring water to the surface. Usually 
suction lift is limited to about 22 feet, 
though some pumps can lift water 
slightly more than this. 
A deep-well pump depends on a 
device located in the well ( usually at 
or below the water level) which acts 
to push the water to the surface. 
Most types of pumps are available 
in either shallow or deep-well units. 
Here is a discussion of some char-
acteristics of different types of pumps. 
., 
. • .. :Hg. 2 Shallow well piston pump. 
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PISTON-TYPE PUMP. This is 
called a positive-displacement pump 
because each stroke delivers a certain 
amount of water. It is simple in oper-
ation and easily repaired. Pressures 
can be increased without cutting 
down the amount of water flowing. 
A press~re-relief device is usually re-
quired to prevent building up too-
high pressure in case of failure of the . 
pressure switch. It is best suited for 
very deep, low-capacity wells or high-
er pressures (heavy-duty models.) 
Piston-type pumps may be single-
acting ( delivers water on one-half of 
the stroke) or double-acting ( delivers 
water on both halves of the stroke). 
(See Figures 2, 3, and 6). 
JET PUMP. (centrifugal jet, or 
ejector). This pump uses a centri-
fugal pump, plus a jet, to produce the 
necessary pressures. The centrifugal 
pump is connected to the motor, and 
the jet may be located above or below 
ground. If the jet is located above-
ground it is called a shallow-well jet; 
if below ground, it is called a deep-
well jet. (See Figure 4.) 
In operation, the water from the 
centrifugal pump is forced through 
the nozzle of the jet asembly, creating 
a partial vacuum at the venturi. This 
brings water i n t o the jet stream, 
which is forced by the pressure of the 
water back to the impeller. 
The impeller and jet must be kept 
filled with water in order to make the 
pump operate. This is the purpose of 
"priming." Usually several different 
sizes of nozzles are supplied by a 
manufacturer for a given pump to 
adapt it for pumping from different 
depths. The deeper the depth, the 
larger the nozzle must be, and the 
more water is re-circulated. 
PUMP Roo 
DROP P1PE 
. . ;_:- \'VE.LL (l'\SING 
END 
Fig 3. Deep-well piston pump. 
Fig. 4. Two pipe deep-well jet pump. 
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Deeper depths are possible with 
what is called a staged jet pump. In 
this pump, two or more impellers are 
used, and water passes through all 
impellers-one after the other-to de-
velop a higher pressure at the nozzle. 
Some jet pumps will take the sup-
ply of water for the impeller from the 
pressure tank. This makes them "self-
priming" as long as there is enough 
water in the pressure tank. 
If a jet pump has ~oo much capacity 
for the well, the pumping rate can 
usually be reduced by a valve be-
tween the pump and tank, or a built-
in valve 1n the pump for this purpose. 
Jet pumps ordinarily deliver more 
water when working at low pressure 
than at high pressure. They can be 
offset from the well, so the pump can 
be located in the basement of the 
house, for instance. Jet pumps are 
best suited to high-capacity wells up 
to 85 feet deep, working against pres-
sures of 20 to 40 pounds per square 
inch ( standarq farm water system 
pressure). 
SUBMERSIBLE PUMPS. The 
submersible pump is a pump-and-
motor assembly that attaches to the 
end of the drop pipe -and is installed 
below the water level in the well. 
Such pumps can lift water efficiently 
from great depths in large volumes. 
A four-inch diameter casing or larger 
is usually required for a submersible 
pump. Output from the pump can be 
reduced by a valve. The pressure tank 
can be located at any convenient lo-
cation. (See Figure 5). 
Submersible pumps must be in-
stalled carefully. Be sure to follow 
these rules: 
1. Do not use in sandy wells without 
consulting manufacturer. Sand is 
It/EU 
t:'A~/NG-
E~EC'TR/C' 
.MOTOR 
"'/SC'ONHEt:'T 
SW/TC'H 
SIJS,+fERf!SLE 
Pt/t#P 
Fig. 5 Submersible pump with 
insulated pumphouse. 
likely to clog impellers and lock 
the rotor or cause excessive wear. 
2. Be sure electrical connections are 
carefully made, with starting and 
control equipment designed for 
the pump. Do not operate the 
pump unless it is submerged. 
3. Follow manufacturer's instruc-
tions carefully. 
OTHER TYPES. Two other types 
of pumps not used extensively for 
water systems are the diaphragm 
pump and t h e helical-rotor pump. 
The diaphragm pump works much 
like the fuel pump on a car, and the 
helical-rotor pump uses a rotor re-
sembling a large bolt with rounded 
threads which squeezes water 
through a rubber sleeve. These 
pumps will handle sand quite well. 
The shallow-well turbine pump is 
suitable for pumping against higher 
pressures, but is easily damaged by 
sand. It uses a single, bladed impeller 
( different from the impeller of a cen-
trifugal pump) that turns at high 
speed. 
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Pump Type 
Shallow Well 
Piston* 
Shallow-well 
Jet* 
Deep-well 
Jet* 
Staged-Jet* 
(deep-well) 
Deep-Well 
Piston 
Submersible 
Suitable Depths 
0-22' 
0- 22' 
Any depth , but 
efficiency drops 
below 85 feet. 
Any depth , but 
less efficient 
at 85 fee t or more 
Any depth. 
H eavy duty pump 
fo r depth of 
150 feet or more 
Any depth. 
Well Capacity 
Any capacity. 
Can be adjusted 
to regulate capacity 
by changing speed. 
Any capacity. 
Any capacity. 
Any capacity. 
Any capacity. 
Best suited for 
low-capacity 
("slow") wells. 
Suitab le fo r 
300 gallons per 
hour or more 
Remarks 
Suitable for any volume. Desirable 
for low-capacity well s. Will work 
against higher pressures. 
Capacity varies with pressure and 
lift. May lose prime on low-capacity 
wells. 
Capacity varies with pressure. Well 
suited to small-diameter wells with 
high capacity. For casings as sm all 
as 2 inches. 
Same characteristics as above, but 
will pump against higher pressure. 
Can deliver higher pressures with-
out cutting flow. Casing must be 
larger for larger flow. Capacity can 
be adjusted to match well output by 
changing speed. 
Casing must usually be 4 inch di-
ameter or more. Efficient to great 
depths. Quiet. Don't use in sandy 
wells. 
*These pumps can be offset from the wel l. This may be more important than efficiency in some 
cases. Locate as near well as possible. Suction lines must slope up all the way from well to pump. 
Pressure Tank Controls 
Most farm water systems call for 
a 42-gallon pressure tank. A larger 
tank of 200 to 400 gallons can be 
used on a "slow" well. The larger the 
pressure tank, the less often the pump 
will have to start. 
A pressure tank delivers wa ter 
when the pump is not operating by 
storing compressed air in the top of 
the tank. With pressure at the stand-
ard 40 pounds per square 'inch about 
½ of the capacity of the tank will be 
filled by air. The air pressure will 
drop to 20 podnds, starting the pump, 
when an amount of water equal to 
about one-fifth of the tank capacity 
has been drawn off. (See Figure 7). 
If the highest point of use is more 
than 20 feet higher than the pressure 
tank, pressure settings should be in-
creased by one pound for each ad-
ditional 2.3 feet of elevation. The 
pump must be suitable for the higher 
pressure. The amount of water avail-
~,l'V{INl)ER 
Fig. 6 Deep-well piston pump with 
"pitless' adaptor. 
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able from the tank between pump 
starts will be less at the higher pres-
sures. 
If an insulated pumphouse is used, 
the pressure tank should be located 
there, since most of the heat needed 
to heat the pumphouse comes from 
the tank. 
Air Volume Controls 
A/It VtJtUME 
t:'ONr~ot.-z. 
ovru'?..-
CO/tllPIUSSID 
AIR 
14/AT#li lFVEt AT 
40 t.6S. PIIFSSJ!_lfl, 
:i'6 .. 
t:'APAt'ITY 
OF rANK 
14/ATE/i UV£t~ 
20 t6S. PltESSl/111 
Air under pressure in a pressure 
tank has a tendency to be absorbed 
by the water; so some means of bring-
ing air into the tank must be pro-
vided to keep the tank from becom-
ing "waterlogged". When a tank is 
waterlogged, the pump must start 
every time a faucet is opened, and 
with some types of pumps, danger-
ously high pressures develop before 
the pressure switch can s t o p the 
pump. 
Fig. 7 Cross--section of a pressure tank. 
This shortens the life of the equip-
ment and a waterlogged condition 
should be corrected quickly. 
Pressure 
gage 
Pressure tank 
(a) 
To pump 
suction 
chamber 
Fig. 8 Diaphragm-type air volume control for shallow 
well and jet pumps. (a) Diaphragm position when pump is 
not operating. (b) Position during operation of pump. 
( c) Mounting on pressure tank. (C) 
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Air Volume Control Summary 
Time When Air 
Control Name Enters T ank 
Air-release Whenever pump 
float-type operates 
Diaphragm When pump stops 
type ( if air is needed) 
Shallow well When pump 
or jet float type operates 
( if needed ) 
Water-displace- When pump 
ment type stops 
(shallow wel! ) ( if needed) 
Water-displace- Just after 
ment type (deep water is drawn 
or shallow well) from the tank 
(a) 
Fig 9 Air volume controls. (a) Shal-
low-well or 1jet float-type. Air is ad-
mitted to suction side of pump when 
Operating Type of Pump 
Force Suited to 
Level of Deep-well piston, submers-
water in tank ible, sh allow-well (if self-
priming) 
Pump suction Shallow -well pumps, deep-
well jets 
Pump suction Shallow-well pumps, deep-
well jets 
Pump suction Shallow-well pumps, deep-
plus jet at tank well jets 
connection 
Jet in discharge Shallow and deep well 
line from tank pumps, piston, jet, or 
submersible 
Air escape7 
needed. (b) Air release float-type. Air 
is pumped into the tank and excess 
air is eliminated by float action. 
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Table 1. Size of Plastic Pipe Needed ~or Different Flow Rates 
and Lengths of Pipe* 
Gallons Lengths of Pipe in Feet 
per Hour 100 200 300 400 500 600 700 800 900 1000 
120 ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ 
180 ¾ ¾ ¾ ¾ 1 1 1 1 1 
240 ¾ ¾ 1 1 1 1 1 1 1 
300 ¾ 1 1 1 1 1 l ¼ l ¼ l ¼ l ¼ 
360 ¾ 1 1 1 l ¼ l ¼ l ¼ l ¼ l ¼ l ¼ 
420 1 1 1 1-¼ l ¼ l ¼ l ¼ l ¼ l ¼ l ¼ 
480 1 1 l 1/4 l ¼ l ¼ l ¼ l ¼ l ¼ l ½ l ½ 
540 1 1 l ¼ l ¼ l ¼ l~/4 1 \/4 l ½ l ½ l ½ 
600 1 1 l ¼ l ¼ l ¼ l ¼ l ½ l ½ l ½ l ½ 
660 1 l ¼ l ¼ l ¼ l ¼ l ½ l ½ l ½ l ½ l ½ 
720 1 l ¼ l ¼ l ¼ l ½ 1 \/2 l ½ l ½ l ½ 2 
780 1 l ¼ l ¼ l ½ l ½ l ½ 11 1 1/2 l ½ 2 2 
840 1 H~ l ¼ l ½ l ½ l ½ l ½ 2 2 2 
900 1 l ¼ l ¼ l ½ l ½ l ½ 2 2 2 2 
How to Use: Read down the left hand column until you come to the quantity of water in gallons 
per hour, then across to the column under the pipe length needed. This will be the pipe size 
in.inches. (Nominal inside diameter.) 
*This chart is based on limiting pressure drop to 5 pounds per square inch or less. The number 
of elbows and fittings normally used on a farm system will not materially affect pipe size. 
Piping 
Pipe should be large enough to car-
ry the amount of water needed. Re-
ducing the pipe size to half will re-
sult in about twentv times as much 
pressure loss for a gi~en flow rate. Be 
sure to use pipe that is large enough 
Tab}e 1 gives the size of plastic pipe 
needed for various rates of flow. (See 
Table 2 for comparison of losses in 
plastic, . copper, and iron pipe.) 
It is usually best to select pipe large 
enough to deliver the entire capacity 
of the pump to the house or dairy 
barn, or at least 600 gallons per hour. 
Where only one outlet or hydrant 
will be serv~d, pipe size should be 
based on at least 300 gallons per hour 
rate. 
Suction and jet pressure lines be-
tween pump and well should be se-
lected carefully. The size hole pro-
vided on the pump may not be large 
enough. Check the manufacturer's 
recommendations. 
PIPE TYPES. Galvanized, copper 
and plastic (polyethelene) pipes are 
used successfully on South Dakota 
farms. Galvanized pipe is more sub-
ject to corrosion and mineral deposits 
than copper or plastic. 
PLASTIC PIPE. Properly install-
ed, this type is proving satisfactory 
for underground use in farm water 
systems. It should be installed with 
some slack to allow for expansion and 
contraction d u e to temperature 
changes. Care should be used to se-
lect pipe that is made from pure ma-
trial and is suitable for drinking-wat-
er use. Look for the N. S. F. seal 
(National Sanitation Foundation) to 
be sure it is suitable. 
Plastic pipe is available as flexible 
or rigid, and either of these is avail-
able as standard or pressure-rated 
pipe. Standard pipe has same side-
wall thickness for all sizes; allowable 
pressure is less for larger sizes. Pres-
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sure-rated pipe has thicker sidewall 
( the larger the pipe, the thicker the 
sidewall) and recommended work-
ing pressure usually is stamped on it. 
Standard flexible plastic pipe is suit-
able for farm water systems through 
1 ½ inch size. For larger sizes or high-
er pressures use 75-pound or higher 
pressure-rated pipe. 
Be sun~ to use stainless steel or 
other non-rusting fittings on under-
ground plastic pipe. Plastic pipe can 
not be thawed with electric current, 
and must be installed well below the 
frost line. 
It can be used for shallow lines for 
summer use only. Plastic pipe should 
be covered with loose dirt before fill-
ing with mechanical equipment to 
prevent damage by falling stones, etc. 
Warn electricians about location of 
plastic piping to avoid driving ground 
rods through it. Use of a short section 
of copper pipe next to a hydrant or 
other location subject to external 
forces will prevent breakage of plas-
tic fittings at the hydrant connection. 
Flexible plastic pipe should never be 
used for inside plumbing because of 
possibility of mechanical or rodent 
·da_mage. Do not use it for hot water 
lines. 
CHLORINATION. Where water 
must be supplied from a pond, lake, 
or stream (and probably cisterns) 
chlorination is advised. This can be 
done with a chlorinating device 
w h i c h meters a small amount of 
chlorine solution into the water sys-
tem in proportion to the water be-
ing pumped. It is best if the solution 
is allowed to stand in the water for 
30 minutes before being used. 
Enough should be used to leave a 
residual amount of ½ part per mil-
lion. Quantity is usually sufficient if 
a chlorine smell can be detected from 
the water. A chlorinator that is posi-
tive in operation is advised. 
Table 2. Pressure Drop in Pounds per Square Inch per 100 Feet of Pipe for 
Various Rates of Flow 
Gallons Pipe Size 
per Hour ½ " ¾" 1" 1¼" 1½" 
Iron 3.2 0.8 
120 Copper 3.6 0.6 
Plastic . 2.1 0.5 
Iron 6.8 1.8 0.5 
180 Copper 7.5 1.3 0.4 
Plastic 4.6 1.0 0.3 
Iron 11.7 3.0 0.9 0.3 
240 Copper 12.5 3.2 0.6 0.2 
Plastic 7.7 1.7 0.4 0.1 
Iron 4.6 1.4 0.4 0.2 
300 Copper 3.3 0.9 0.3 0.2 
Plastic 2.5 0.7 0.2 0.1 
Iron 16.5 5.1 1.3 0.6 
600 Copper 11.0 3.1 1.1 0.5 
Plastic 8.2 2.2 0.7 0.3 
Iron 10.9 2.8 1.3 
900 Copper 6.0 2.3 1.0 
Plastic 4.5 1.5 0.6 
COPPER PIPE. Type K copper 
(heavy duty) pipe is advised for un-
derground water lines. Copper is sub-
ject to corrosion under some condi-
tions. Do not use copper and galvan-
ized pipe as part of the same water 
line ( electrolytic corrosion may re-
sult) unless separated by an insula-
ting link of plastic pipe or other non-
conductor. 
Type L rigid copper is advised for 
indoor plumbing. Ty p e L flexible 
can be used in remodeling, but is not 
as neat as rigid copper. For hot water 
lines,¾ inch copper and for cold wat-
er lines ½ inch copper ( approximate 
inside diameter) will serve most 
farm homes. 
GALVANIZED PIPE. Galvan-
ized pip e is little used for under-
ground because of the greater amount 
of labor required for installing, com-
pared with plastic pipe. It is suitable 
for inside cold water lines. 
PUMP LOCATION 
Pumps cart be placed in the follow-
ing locations: 
1. In the basement or in a room just 
off the basement (Fig. 10) 
2. In an insulated pumphouse (Fig-
ures 12 and 14) 
3. Outdoors, if the "pitless" ( under-
ground discharge) type (Fig. 6) 
4. In the well, if submersible type 
(Figure 5) 
5. In a well-drained pit. This is not 
recommended. 
A pit for pump location is not de-
sirable. Dampness speeds deteriora-
tion of equipment and wiring, and 
many pits are subject to flooding, 
which can contaminate the water 
supply. 
A basement is a desirable location 
for a pump if it is well-drained. Shal-
Pump 
Pipe-, 
Fig. 10 Typical shallow-well installation 
for jet or piston-type pump. Suitable also 
for deep-well jet. Line must slope upward 
towards pump for shallow-well het. For 
shallow-well pump, vertical lift X, pJus 
friction loss in Y feet of pipe should not 
exceed 22 feet. 
Jet 
DHp well 
Fig. 11 Undesirable type of installation 
for deep-well jet or shallow-well pump. 
Too much chance of contamination 
through underground seals. 
Crtlncfer 
Fig 12 Desireable installation in insul-
ated pumphouse for deep-well piston, deep-
well jet, or submersible pump. 
-~ :·,--
WELL 
CASING 
SLOP£ DOWN. 
t ,·, 
,' ,1 
PRESSURE: LINE PR£SSUR£ 
TANK 
Fig 13 This pressure-enclosed suction line arrangement will prevent contamin-
ation through the suction line. This arrangement can be used for a two-pipe jet pump, 
using outside pipe as the "drive" pipe. Fittings are available fr.om water system 
manufacturers. 
low-well and jet pumps can be offset 
from the well and located in the base-
ment if the distance is not too great. 
The pump should be one to two feet 
above the basement floor level. 
Suction lines must slope uniformly 
upward from well to pump. The sys-
tem should be tested to be sure it is 
working before lines from pump to 
tank are covered. 
A pressure-enclosed suction line, as 
shown in Fig. 13, is advised by the 
St?te Department of Health, for all 
offset pumping units. This sanitary, 
protective enclosure should definitely 
be used where the water source or 
suction line, is or must be, located 
less than 50 feet from septic tanks, 
cesspools, tile drain fields, livestock 
yards, or other sources of potential 
contamination. Specifications can be 
obtained from the State Department 
of Health, Pierre. 
Offset lines must be installed so 
that there is no chance for contamin-
ation at the well. Underground well 
seals are gen er ally not accepted for 
grade A milk production. A "pit-
less" adapter can be used on a steel-
casing well for most types of pumps. 
An insulated pumphouse is an ex-
cellent location for a pump and pres-
sure tank. With a well-insulated, 
small house, heat from the water in 
the tank is usually enough. Very little 
extra heat will be needed. The insula-
ted pumphouse will be dry at all 
times, and the pump is easily worked 
on by lifting the hinged roof. 
Hydrants and W aterers 
A water system is not completely 
automatic until animals have ice-
free water available to them at all 
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times. Automatic, electrically-heated 
livestock waterers will do this. Opera-
ting cost is usually less than for an 
open stock tank, regardless of how 
the open tank may be heated. 
Hydrants are useful for furnishing 
water for spraying equipment, and 
other farm uses. The frost-proof type 
( which automatically drains when 
the hydrant is closed) is required . 
l 
Care sho~ld be used in installing 
hydrants connected to a deep - well 
cylinder or submersible pump where 
the pressure tank is located away 
from the pump. If the hydrant is con-
nected on top of the link between the 
pump and tank, the hydrant is likely 
to "bleed off" air that is needed in 
the pressure tank ( see Air Volume 
Controls). In this case, hydrants 
Felt 
Moisture resistan t · 
wall board or wo o~· 
_____ 1...,.~.._---+- Vapor proof paper 
--#---t-- 2"x 6 11 studs 
~.._---t- Insulation 
Buildlng paper 
11·-----1-- Sheathing 
Mastic 
1" moisture proof 
insulation board 
Drain pipe 
f=======~= 4' - o"------- A 
.. A 
4 . 
4· . .a 
Pressure pipe 
A 
A 
-6 . : 
Fig 14. A properly constructed in~ulated pump house. 
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should be connected so that water 
c~mes from the bottom of the supply 
pipe. 
Automatic waterers should be se-
lected and installed with care. Here 
are som~ tips on this: 
Get a waterer only as large as you 
need. One bow 1 will serve 50 to 100 . 
hogs, or 25 cows. Larger waterers are 
available for larger herds. 
Set the thermostat only high 
enough to keep the water ice-free. 
This will usually be below the tem-
perature of the incoming water, so 
that when fresh water enters the wat-
erer, the thermostat shuts off. A set-
ting only a few degrees too high can 
double the cost of operation of a wat-
erer. 
Select a waterer that is insulated (if 
a large size) and sturdy. 
If your water is corrosive, select 
materials that will stand up under 
these conditions. Cast iron, stainless 
steel, plastic, cast alumnium and steel 
are used in livestock waterers. 
Be sure electrically-heated waterers 
are properly grounded to prevent elec-
tric shock. A ground rod is not effec-
tive for this. A separate grounding 
wire is needed. This means you must 
run at least three wires to the waterer. 
See your local power supplier for in-
formation on grounding. 
If producing Grade A milk, be sure 
the waterer is the non-siphoning type 
or approved for this use. 
Water Softening 
and Conditioning 
HARD WATER. Hard water is 
usually best softened by a "Zeolite" 
(ion-exchange resin) type softener. 
Natural Zeolite is a green-colored 
sand. Synthetic "Zeolite" is a nearly- '.. 
white salmon color. The newer syn-
thetic resin Zeolite, which will toler-
ate more iron than the others, is a 
nearly-black color. 
"Zeolite" water softeners do not re-
move the minerals from water, but 
they will change the water so it will 
not react with soap to form a curd. 
·water softeners are rated in terms 
of grains capacity. If you know the 
grains-per-gallon of hardness in your 
water, you can divide this into the 
softener capacity in grains to find 
how mariy gallons will be softened 
without recharging. 
Recharging is done by running a 
salt solution through the softener and 
then flushing the salt out again. 
IRON IN WATER. Iron can be 
removed from water by an oxidizing 
filter which traps the iron. This type 
is recharged with potassium perman-
genate. Another way to deal with 
iron is a phosphate feeder connected 
at the pump. A small amount of 
special · phosphate solution is mixed 
with the water, causing iron to re-
main in suspension. 
HOW TO SELECT WATER 
CONDITIONING EQUIPMENT. 
Before buying equipment, test the 
water to find out what is in it. Take 
a sample to a reputable dealer and 
have him send it to the manufacturer 
for testing and recommendation as to 
the type of equipment to use. You 
can also contact Experiment Station 
Biochemistry, South Dakota State 
College, College Station, Brookings, 
for information on how to get a water 
test made there. 
WIRING. Motors of½ horsepow-
er and over should be operated on 230 
volts for better service. See Table 3 
and 4 for wire sizes, and the rating of 
the overcurrent protection. Many 
Table 3. Recommended Circuit Wire Sizes for Motors on Farm Water Systems 
(motor load only) based on 3% voltage drop on full load current. 
. Motor Operating Load 
Horsepower Voltage Amperes 100 
½ 115 5.1 14 
½ 115 7.4 12 
½ 230 2.6 14 
½ 230 3.7 14 
¾ 230 5.1 14 
1 230 6.5 14 
1½ 230 9.2 14 
2 230 12 14 
3 230 17 10 
water systems have overcurrent pro-
tection built into the motor. If it is 
not, be sure to provide it in the form 
of fustats or circuit breakers of the 
proper rating. In case of overload-
such as from equipment breakdown 
or low voltage~a motor not having 
overcurrent protection will burn out. 
Motors should be capacitor-start or 
repulsion-start type for water systems. 
GROUNDING. A water system is 
not usually grounded well enough to 
prevent electric shock because of be-
ing connected to the well and pipes--
even if the pipes are metal. Ground-
ing must be done through the wiring 
Table 4. Rating of Motor Over Current 
Protection 
(for motors used on farm water systems*) 
Horsepower 
1 
¼ 
½ 
½ 
¼ 
½ 
½ 
¾ 
l ½ 
2 
3 
Voltage 
115 
115 
115 
230 
230 
230 
230 
230 
230 
230 
230 
Motor Protector 
Amperes Rating, Amps. 
5.8 6 ¼ 
7.2 8 
9.8 12 
2.9 3 ½ 
3.6 4 ½ 
4.9 6 ¼ 
6.9 8 
8.0 10 
10 12 
12 15 
17 20 
•Protects against both overload and low volt-
age. 
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Length of wire run in feet ( one way) 
200 300 400 500 600 700 800 900 1000 
12 10 8 8 6 6 6 4 4 
10 8 6 6 4 4 4 4 2 
14 14 12 12 12 10 10 10 10 
14 14 i2 12 10 10 8 8 8 
14 12 12 10 10 8 8 8 8 
14 12 10 10 8 8 8 6 6 
12 10 8 8 6 6 6 6 4 
10 10 8 6 6 6 4 4 4 
10 8 6 6 4 4 4 2 2 
system. This requires a separate wire 
from the service entrance neutral to 
the frame of the motor. See your 
power supplier for information on 
grounding. 
POWER FAILURE. Some pumps 
can be operated by another source 
of power and some cannot. Consider 
this carefully, because most farms 
cannot operate without water. Stand-
by generating plants should have 
2,000 to 3,000 watts of capacity for 
each horsepower of the largest motor 
to be operated. 
FIRE PROTECTION. In most 
places you are allowed to take water 
system circuit from a h e a d of the 
main yardpole switches. This allows 
current to be turned off the entire 
farm in case of fire without stopping 
the water system. See your power 
supplier to find out how this is done. 
· SERVICING. Because of wide 
variations of design and manufacture 
of pumps and equipment, the best 
source of information on servicing 
is the manufacturer of the equipment. 
For this reason it is important to buy 
from a dealer who will readily sup-
ply parts and servicing. 
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